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FOREWORD 


In a rapidly changing global trade 
environment, the international 
competitiveness of Canadian 
industry is the key to survival and 
growth. This Industry Profile is 
one of a series of papers which 
assess,'in a summary form, the 
current competitiveness of 
Canada's industrial sectors, taking 
into account technological and 
other key factors, and changes 
anticipated under the Canada-U.S. 
Free Trade Agreement. Industry 
participants were consulted in the 
preparation of the papers. 

The series is being published 
as steps are being taken to create 
the new Department of Industry, 
Science and Technology from the 
consolidation of the Department 
of Regional Industrial Expansion 
and the Ministry of State for 
Science and Technology. It is my 
intention that the series will be 
updated on a regular basis and 
continue to be a product of the 
new department. | sincerely hope 
that these profiles will be 
informative to those interested in 
Canadian industrial development 
and serve as a basis for discussion 
of industrial trends, prospects and 
strategic directions. 
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1. Structure and Performance 


Structure 

The Canadian computer services and software industry is one of the 
fastest growing in the economy. It is made up of three major sub-sectors: 
data processing services, software products and professional services. 

A significant evolution now under way will see a fourth sub-sector emerge, 
which will encompass the substantially increased activity taking place in 
systems integration and value-added resellers (VARs). 

The data processing services sub-sector includes the oldest players in the 
industry. These firms sell computer processing capability and related products 
and services such as on-line or batch access to data bases, gateways, network 
services, shared processing for data processing departments, end-user shared 
processing, facilities management and data-entry services. 

The software products sub-sector consists of companies which develop 
and deliver software sold as "packaged software." There are three types 
of packaged software: application, or ready-to-use packages, which direct 
system functions to carry out specific applications for broad horizontal uses 
(accounting, payroll and inventory control), or special vertical uses (hospital 
systems, engineering and computer-aided design [CAD]): user tools, 
or systems development packages; and systems software packages. 

The professional services sub-sector is made up of firms providing 
consulting services and custom software development, which may include 
adjusting existing packaged software to meet client needs. Professional 
services include corporate electronic data processing (EDP), systems and 
technical consulting, systems analysis and programming, applications, 
project or facility management and third-party maintenance. 

Emerging primarily from professional services is the fourth sub-sector, 
which includes VARs and systems integrators. VAR firms add value to 
the hardware of a supplier by creating a product designed for more varied 
applications, either by themselves or with the assistance of the hardware 
supplier. Systems integrators apply an integrated solution to a customer's 
requirements. It encompasses the design, development, testing, 
documentation, installation and support of custom-designed, complex 
systems — consisting of computer and communications hardware 
using customized and packaged software. 

The three major sub-sectors, and the emerging fourth one, each 
have different products and services, and are therefore competitive in 
different degrees. 

This industry profile outlines the characteristics, performance and future 
prospects of the computer services and software industry, which includes 
the four sub-sectors as well as some 50 companies that lease or rent data 
processing equipment. The statistics in this profile do not take into account 
computer and related services provided by other firms whose major business 
activity is in the wholesale or retail trade, communications, or computer 
hardware manufacturing. A significant amount of computer services activity 
is also carried out by in-house management information systems (MIS) 
divisions of large multinational corporations and financial institutions. There 
is no method available to capture the volume or the nature of these activities 
so they are not included. 
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In 1986, the 5578 establishments in the 
Canadian computer services and software industry 
employed some 34 601 people and generated 
revenues estimated at $2.85 billion. One-third of 
this total was accounted for by the data processing 
services; 28 percent by professional services, which 
include custom software; eight percent by software 
product development; and 27 percent by the resale, 
rental and maintenance of EDP hardware and other 
operating revenue sources. In addition, an estimated 
$1.3 billlon was generated by software products and 
service activities of computer-related industries. 

At present, surveys are used to track 
international trade in computer services and 
software. Statistics Canada reports the volume of 
exports at $183 million in 1986, primarily from the 
sale of software products to the United States. The 
limited available data suggest a growing trade deficit 
for computer services. Both industry and market 
research sources estimate that a significant amount 
of Canada's domestic demand for software products 
is met by foreign software, distributed either by 
hardware manufacturers, systems integrators, 
or wholesalers and distributors. 

There are a number of Canadian-owned firms 
in this industry. They include 222 large firms with 
revenues of more than $2 million, which produced 
76 percent of the total 1986 industry revenues. 
There are also a vast number of small, 
entrepreneurial companies which manufacture 
products or provide services essentially to meet 
local market needs. The 222 large firms include 
40 with revenues of more than $10 million each, 
earning 51 percent of total revenues; 48 with 
revenues of between $5 million and $10 million 
each, earning 11 percent of total revenues; and 
134 with revenues ranging from $2 million to 
$5 million each, earning 14 percent of total revenues. 
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Companies offering computer services and 
software operate in all provinces. Those in Ontario 
and Quebec accounted for 79 percent of 1986 
revenues. Most of the smaller companies serve 
the domestic market. Those with unique software 
products have ventured into international markets 
or established subsidiary branches in other countries 
by acquiring local service companies. 


Data Processing Services 

In 1986, there were an estimated 225 firms 
offering data processing services in Canada, with 
combined revenues of $922 million and employment 
of 12 200. Until recently, this sub-sector was largely 
Canadian-owned (more than 80 percent by share 
of revenues). Foreign acquisition of three of the 
top 10 firms has reduced Canadian ownership 
to 50 percent of 1986 revenues. The sub-sector 
is highly concentrated, with the top five firms 
earning 45 percent of 1986 revenues. Leading 
data processors in Canada include STM Systems 
Corp., IST (Société de services informatiques), 
Cooperators Data Services Limited, Dataline Inc. 
and Comcheg Services Limited. 

Historically, data processors both in Canada 
and abroad were established to serve local markets. 
More recently, the larger Canadian companies have 
been establishing an American presence to take 
advantage of specialty markets. Some have acquired 
additional data bases to provide a total information 
service to their on-line customers. Others have 
expanded into systems integration markets which 
are no longer the exclusive preserve of systems 
integrators and VARs. 

Foreign competition has not been an important 
factor to date. The recent purchase of three major 
Canadian-owned firms by foreign interests, however, 
as well as the trend toward distance processing 
through value-added networks, will certainly affect 
the future structure of this sub-sector. 


Software Products 

There were approximately 2600 software 
developers in Canada in 1986, generating 
approximately $224.6 million in revenues (in 
addition to the estimated $353 million generated 
by computer-related industries) and employing 
6000 people. Thirty-one software producers 
reported revenues of more than $2.5 million, while 
the top five companies earned almost 29 percent 
of the sub-sector's revenues. Apart from computer 
manufacturing companies, which are largely 
American-owned, the largest Canadian software 
producers are Cognos Inc. and Jonas and Erickson 
Software Technologies Inc. However, these firms 
are small by international standards, with 1987 sales 
of $83 million and $35 million respectively. 
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There are three categories of software products: 
operating systems, user tools and applications. For 
the most part, Canadian software producers have 
chosen to specialize in user tools and, increasingly, 
in vertical application packages. There are a few 
Canadian software developers producing horizontal 
application packages (O.W. Page and Bedford 
Software) and virtually none producing operating 
systems. The most widely used operating systems 
are produced by American software companies and 
hardware manufacturers who, until recently, have 
been the fastest-growing segment of the packaged 
software market. i 

To a significant degree, software is traded 
internationally through a variety of channels 
including distributors, VARs, systems integrators, 
marketing arms of large computer companies, and 
direct sales, including site-licensing agreements. 
Larger software firms have established foreign 
sales offices which provide total product support. 
The leading producers of software packages are 
American. While independent producers are 
important, a substantial proportion of the software 
sold in Canada is marketed by the computer 
manufacturers, virtually all of whom are American. 


Professional Services 

The professional services sub-sector has 
enjoyed rapid revenue growth during this decade. 
Its estimated 2200 firms generated revenues of 
$776 million in 1986 and employed 11 000 people. 
The top five firms are wholly Canadian-owned and 
accounted for 45 percent of sub-sector revenues 
in 1986. 

By their very nature, professional services 
require a local presence. Much of the sub-sector 
is domestically oriented and virtually all Canadian 
owned. In spite of the rapid growth of professional 
services, most of the firms are small, the turnover 
rate is high and only a few reported more than 
$5 million in annual sales. 

The few that have become well established 
either have foreign subsidiaries, or have succeeded 
in foreign markets. Examples include the DMR 
Group Inc., CGI Group and LGS Data Processing 
Consultants Inc. In general, there is little international 
trade in this sub-sector. Industry market researchers 
estimate revenues from exports to be a modest 
seven percent of total sub-sector revenues. Again, 
foreign competition has not been a factor to date. 


Systems Integrators and VARs 

The emerging fourth sub-sector is similar to 
professional services because it provides systems 
which integrate hardware, software and services to 
meet particular client needs. There are an estimated 
400 firms in the sub-sector, which has been growing 
rapidly since the mid-1980s. Leading companies in 
Canada include SHL Systemhouse Inc., the DMR 
Group and LGS Data Processing Consultants Inc. 
Hardware companies, such as IBM and Unisys, 
are also increasing their presence in this field. 


This market is expected to grow by 20 to 
30 percent annually over the next five years. 
At the present time, much of its revenue is 
generated by sales to the U.S. government and 
major commercial contracts. Domestic demand 
for complete solutions is largely government-based, 
although there are a few major commercial system 
integration projects and a significant number of 
smaller, local turnkey projects. 


Performance 

The Canadian computer services and software 
industry began in the mid-1960s when the first 
data processing companies were established. 

At that time, the high cost of large mainframe 
computers (the only kind available) and the 
customers’ inexperience with the technology, 
created a rapidly growing market for companies 
providing data processing services. Until the late 
1970s, annual growth rates of 15 to 20 percent 
or more were not uncommon. 

In the mid- to late-1970s, the nature of 
the computer services market began to change 
as minicomputers and microcomputers were 
introduced. The 1982 introduction of the IBM 
personal computer (PC) marked the beginning of the 
mass-marketing of computers with a corresponding 
surge in the need for software and other professional 
services. This new technology dramatically reduced 
the price of computing power and led to much more 
involvement by the client, rather than the data 
processing firm. As a result, the revenues of data 
processors have been essentially flat since 1982. 

In fact, since early 1985, the demand for 
outside data processing services has been declining. 
More recently, this situation has spurred some data 
processing firms to diversify by establishing foreign 
offices to serve specialty markets, or by purchasing 
data bases and expanding independent networks 


(such as T1 voice and data communication networks) -« 


to provide customers with additional value-added 
services. However, this effort has had no major 
impact on the structure of the sub-sector, and there 
are signs of consolidation as firms battle for a share 
in a stagnant market. 

Also in 1982, as the demand for packaged and 
custom software and training grew, the market 
began expanding rapidly for software products, 
professional services and systems integration. 
Annual growth rates of between 25 and 30 percent 
continued between 1983 and 1986, despite the 
recession, and will likely continue at a minimum 
of 20 percent over the short term. 
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By 1983, independent software producers, 
which included data processing firms, consultants 
and software houses, started to become major 
players in the software development industry. Since 
then, their impact by share of industry revenues has 
grown steadily by at least three percent per annum, 

a rate which is expected to hold well into the 1990s. 
Nevertheless, the major hardware multinationals 
are the dominant players in this high-growth 
sub-sector, with a market share estimated at 
between 45 and 55 percent. Their ever-increasing 
commitment to software research and development 
(R&D), evidenced in the announced software 
mandates of their Canadian subsidiaries, signals 
their continued prominence. 

This dominance by hardware vendors, however, 
is likely to diminish as demand for packaged software 
continues to grow. Most software revenues still 
result from selling mainframe applications. As work 
stations proliferate and the demand for minicomputer 
software increases, the demand for mainframe 
application software will start to decline. 
Nevertheless, despite having the fastest growth rate, 
microcomputer software sales today still represent 
the smallest portion of the total software market. 

Between 1982 and 1986, the data processing 
market share fell from 51 percent to 32 percent 
of industry revenues. Professional services have 
increased their share of the market from 15 percent 
to 19 percent, while packaged software expanded 
from 33 percent to 49 percent over the same period. 
Much of the packaged software growth is attributable 
to the expansion of the market for applications 
packages, the preserve of the software independents. 


2. Strengths and Weaknesses 


Structural Factors 

A major factor affecting the competitiveness 
of the industry Is its marketing strength. Most firms 
demonstrate this strength primarily in the domestic 
market. However, there is a core of firms, each with 
annual sales of more than $2 million, which operates 
in specialized North American markets for products 
and services. These firms have found it necessary 
to expand their markets and, as a result, have 
developed strong positions in highly competitive 
international markets. Their success is the result 
of a clear understanding of their specific market 
niche, a visible local presence and strong on-the- 
ground marketing and distribution mechanisms. A 
few Canadian firms have also moved into Pacific Rim 
and European markets by acquiring complementary 
firms with significant market strongholds. 


Another key factor in this labour-intensive 
industry is the quality and affordability of technical 
personnel. Canada has world-class universities 
which supply the domestic industry with top-quality 
professionals in engineering and computer sciences. 
In addition, Canada's proximity to the United States 
has resulted in a complex professional network and 
an expanding body of shared knowledge between 
the two countries. This knowledge, which includes 
telecommunications network software, large 
systems development and software engineering, 
is shared through institutional relationships, 
multinational investments in R&D laboratories, and 
expanding military and government procurements. 
Canadian engineering and computer professionals 
rank among the best in North America and the 
demand for their services is growing. To meet 
human resources required for large systems projects, 
Canada will have to make sure it has an adequate 
supply of experienced software engineers and 
programmers, and in the short term, experienced 
marketing personnel. 

Factors such as transportation, materials and 
input changes do not have much impact on Canada's 
competitiveness. 

As transborder data networks become more 
popular in the exchange of data and information, 
opportunities will increase for Canadian data 
processing firms and software producers to gain 
access to American markets and service them from 
Canadian facilities. Also, large U.S.-based firms may 
benefit from transborder activities associated with 
Canadian-based subsidiaries of multinationals. The 
ability of Canadian data processors to develop new 
products and establish themselves in this market 
has not yet been demonstrated. To some extent, 
their competitive advantage depends on keeping 
Canada's telecommunications rates in line with 
those of other countries. 

Canada's computer services capacity, 
however, is not large enough to meet Canadian 
needs, a situation underscored by the rapidly 
increasing level of imports. Industry sources 
estimate that foreign-made operating systems 
and horizontal applications packages are meeting 
between 50 and 65 percent of Canadian demand 
for software. Much of the Canadian software 
industry is involved in providing products for 
domestic and international market niches. Major 
exporters of software packages report export 
product sales that range from 70 to 90 percent 
of their business. 
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The Canadian industry's expenditures on 
software R&D are comparable to those in the 
United States. As product life shortens and 
competition becomes more fierce among the top 
runners, Canadian computer services and software 
firms concentrate on the need to develop product 
enhancements, follow-on products or their own 
product replacements. Expenditures on R&D 
in Canada totalled 15 percent of 1986 revenues, 

a significant improvement on 1984 and 1985 levels 
of 8.5 and 13.8 percent respectively. Most of this 
research was on specialized vertical applications and 
user tools for market niches. In the United States, 
major firms spend about 15 percent of revenues 
toward the development of horizontal applications 
and systems packages. 


Data Processing Services 

The industry Is in an excellent position 
to compete for the provision of traditional data 
processing services. Firms in this sub-sector 
are relatively mature and well entrenched in 
the domestic market. They have experienced 
management and substantial financial resources, 
as well as corporate links to other large and 
successful firms. Larger firms are generally more 
profitable, have higher returns on capital and larger 
sales growth than smaller companies. However, with 
the growing strength of foreign service bureaus, as 
demonstrated in the recent acquisitions by foreign 
investors, it is expected that the data processors will 
have difficulty maintaining their share of the market 
against foreign competition. 

The stagnant growth in the traditional data 
processing market, due in large measure to the 
emergence of low-cost minicomputers and 
microcomputers, is a major concern. Unless new 
products and services are developed, profits will 
likely decline further. The management experience 
and financial strength of larger firms may enable 
them to develop and establish themselves in new 
markets. However, it is unlikely that the data 
processing sub-sector as a whole will be able 
to make the transition. Mergers and acquisitions 
within it will likely continue. 


Software Products 

Canada's strengths in this industry are in the 
development of specialized software applications 
and customized software. Sales of the latter, 
however, appear to be decreasing, as the market 
for off-the-shelf products strengthens. Increasingly, 
customized software is being developed by 
professional services and systems integration 
consultants, rather than the data processors. 
Several innovative packages in health care, 
education and geographic information systems 
have achieved international recognition. Leading 
firms include International Geosystems (mining), 
Geovision Corp. (geographic information systems), 
BDM Information Systems Ltd. (health care) and 
Columbia Computing (education). 


Despite demonstrated technical ability to 
produce vertical software packages, Canadian firms 
must develop the ability to market these packages 
and, in particular, to develop their export potential. 
Most independent Canadian software producers 
are small, with limited financial management and 
marketing resources. Nevertheless, there have 
been some international successes, notably Jonas 
and Erickson's financial management packages for 
the hospitality and construction industries and the 
Bedford accounting packages. 


Professional Services 

This sub-sector has grown rapidly and has 
maintained its position in the domestic market 
because of increasing demand for complete 
solutions. Some firms have emerged with 
experience in consulting on specialized computer 
applications (i.e., banking) while others are increasing 
their penetration of foreign markets through mergers 
and acquisitions. These factors should enable a 
growing number of medium- to larger-scale firms 
to become internationally competitive. 

With their relatively recent origins and small size, 
most rapid-growth professional service firms will find 
it increasingly necessary to focus their marketing and 
manage their financial resources carefully. In the 
short term, the sub-sector's strengths — particularly 
the buoyant market for its services — will outweigh 
its weaknesses, so that it should continue to enjoy 
high growth rates. However, the rate of small firm 
turnover will continue to be moderately high. 


Systems Integrators and VARs 

The strength of this emerging sub-sector is 
due to the growth in demand for complete solutions, 
and the size, maturity and flexibility of firms in this 
market. Their ability to establish themselves in 
specialized computer applications (such as resources, 
financial areas, etc.) and their increased penetration 
of foreign markets will enhance their market 
strength. The weakness of this sub-sector is the 
relative youth of most of its firms as well as the large 
number of players attempting to enter the systems 
integration market without the required capabilities. 


Trade-related Factors 

There are no tariff barriers to trade in computer 
services and software. Few trade disputes have 
arisen between Canada and the United States. Non- 
tariff barriers (NTBs) include restrictions on labour 
mobility, intellectual property protection, government 
procurement policies, and regulations regarding 
international data transfer. Because of the relatively 
open North American market for computer services, 
the effect of the Canada-U.S. Free Trade Agreement 
(FTA) on the industry will be minimal. 
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The FTA reduces barriers on the movement 
of key industry personnel who, by the nature of 
the industry, are required to attend to pre- and post- 
sales activities associated with product and systems 
services. The FTA improves access for Canadian and 
American business travellers to the other's market. 
Industry visitors, professionals, traders, investors and 
transferees from Canada can enter the United States 
temporarily to perform research, design, production, 
marketing or other services. 

Intellectual property protection against software 
piracy is becoming an increasingly important 
worldwide issue. Domestically, the new Canadian 
Copyright Act will improve protection for software to 
the degree other intellectual properties are currently 
protected. In the United States, copyright laws have 
also been amended to include intellectual property 
protection for software. Software protection in 
Chinese, Japanese and Pacific Rim markets is of 
particular importance to Canadian firms who are 
pursuing export strategies in these areas. Under the 
FTA, Canada and the United States have agreed to 
work towards better international intellectual property 
rules. Furthermore, a working group on trade-related 
intellectual property issues was established during 
the Uruguay Round of the Multilateral Trade 
Negotiations under GATT. 

Software procurement by governments tends 
to be contracted to well-established firms with 
proven track records, so that small to medium-sized 
firms may be at a disadvantage. The FIA increases 
the amount of procurement open for competition 
between Canadian and American computer service 
providers by lowering the threshold for restricted 
access procurement to US$25 000. However, 
national security exemptions and U.S. small business 
and minority set-asides remain. The FTA extends 
national treatment to Canadian and American 
suppliers of computer services without requiring 
them to establish facilities within each other's 
borders. Both Canada and the United States have 
agreed to work towards multilateral liberalization 
of government procurement and to negotiate 
further improvements to the bilateral agreement. 

As more international trade in goods and 
services takes place electronically, the necessity 
for unencumbered flow of data, voice and video 
signals is becoming more pronounced, particularly 
as It affects the industry's competitiveness. The 
FTA maintains existing access within and across 
borders so that services can be provided 
through the basic telecommunications network. 
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This is becoming increasingly important to 
software and systems exporters who distribute 
their products and provide services by means 
of these interconnected, international networks. 
Although basic telecommunications monopolies 
have been maintained, the FTA prohibits cross- 
subsidization or discriminatory access to basic 
telecommunications services. The need for 
similar international provisions is receiving 
increased attention as systems integrators and 
professional service firms experience frustration 
in co-ordinating transatlantic and transpacific 
access to basic telecommunications. 

Handling data within Canadian borders remains 
of some concern to the United States in that the 
sale of Canadian computer capacity is not totally 
unrestricted. Regulations under Canada's Bank Act 
require certain types of data to be stored in Canada, 
and prohibit transborder processing. As well, data 
processing firms serving the domestic market 
have lobbied for more regulation of the treatment 
of Canadian data. 


Technological Factors 

With the rapid decline in the cost of hardware 
and its growing speed and capacity, there is a strong 
corresponding and continuing demand for software 
which runs faster, performs better, is machine- 
transparent and user-friendly. The development of 
custom and packaged software relies heavily on the 
technology of the machinery and systems software 
developed by foreign multinational hardware 
companies, mostly in the United States. Canadian 
producers would be in a much stronger position with 
improved access to U.S. source codes and protocols 
used to develop various applications and user tools. 
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For the most part, however, Canadian producers 
have kept up with the pace and cost of technological 
change. The mid-1980s tendency of large 
multinationals to establish software R&D facilities 
in Canada has allowed Canadian firms first access 
to the latest in mid-range computer technology. In 
addition, Canadian firms have benefited from joint 
development of new software products and equity 
investments by some foreign firms in Canadian 
leading-edge technologies. As of 1987, almost 
$123 million in R&D had been spent in Canada by 
six of the 10 multinationals which have established 
software research facilities in Canada. 

Increasingly, applications software, originally 
developed to de.facto standards and protocols of 
specific machine-based systems software, is being 
made compatible with a number of other machines. 
This development is costly for Canadian firms, 
which must develop their software to run on five 
or more operating systems in order to keep up 
with current hardware technology. As the number 
of minicomputers and microcomputers grows 
and the power of personal computers is enhanced, 
there is a growing acceptance of software 
standards. These standards are extremely 
beneficial to software producers who would like 
to invest more development time in new products 
rather than product conversions. However, these 
trends are coupled with a continuing resistance by 
hardware multinationals to truly open standards in 
software development. 

The multi-tasking capabilities developed by 
major hardware manufacturers will lead to a number 
of new software applications with increased power 
and performance. If widely accepted, multi-tasking 
environments represent both a conversion challenge 
and an opportunity for packaged software developers 
to initiate sophisticated new applications. The 
strengthening of links between Canadian software 
producers and hardware companies, and between 
software producers and the software R&D labs, 
should result in the development of new products 
which will generate the next five years of growth. 

The development of advanced computer 
languages has also affected software development. 
Producers strive for faster and more user-friendly 
products while individual product life cycles become 
more condensed. With both user and machinery 
becoming more sophisticated, there is increasing 
demand for products which have natural language 
and query capabilities. Fourth- and fifth-generation 
languages and the evolution of expert systems will 
be key components of future software products and 
of all of the forerunning packages in today's software 
market (i.e., Powerhouse by Cognos). 


The development of productivity-enhancement 
technology, such as computer-aided software 
engineering (CASE) technology, has not had 
a pronounced impact on the computer services 
industry to date, despite its success in MIS 
departments of major corporations. Nevertheless, 
CASE technology has the potential to increase 
software and system developer productivity 
dramatically. A number of excellent CASE products 
have been developed in Canada. It is clear that 
Canadian software developers will have to adopt 
CASE technology to remain competitive. 

More recently, telecommunications technology 
has become of interest in the computer services 
and software industry. In addition to improving 
international distribution channels, the development 
of advanced networks has spawned a demand 
for networking software to facilitate the exchange 
of electronic data within and among companies. 
The development of an integrated services digital 
network (ISDN) with capability to integrate voice, 
data, text and image will allow the creation of 
more complex systems and have a significant 
impact on the data processing and systems 
integration sub-sectors. 

The impact of technological advances on data 
processors has been negative, as reduced hardware 
costs have persuaded customers to switch to tn- 
house computing. These firms have had only limited 
success in developing new products and services to 
offset their revenue losses. 


Other Factors 

Canada has succeeded in maintaining 
competitive network and communications rates 
despite escalating rate structures for advanced 
public telecommunications networks and the recent 
increase in telecommunications taxes. The impact 
of these price increases on the ease and affordability 
of transborder data flows will become a major factor 
if Canada loses its competitive advantage because 
of any resulting higher prices. 

One problem faced by software developers, 
in particular, is their inability to arrange adequate 
financing from financial and other institutions, on 
terms which correspond with their proposed growth 
and development. The small, recently established 
firms characteristic of this sub-sector, with their 
shortage of financial management and marketing 
expertise, are not prime candidates for institutional 
financing. With limited capital and a stock-in-trade 
consisting of intellectual property (difficult to evaluate 
for collateral purposes), the typical software company 
has limited access to banking services (lines of credit) 
until it has achieved significant contracts and sales. 
Inadequate financing hampers product development, 
which, in turn, puts a strain on the industry's ability 
to remain internationally competitive. 
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Revenue Canada has made efforts to clarify 
what constitutes eligible software development 
projects, activities and expenditures for scientific 
R&D tax credits. That department has also released 
proposed changes in administrative measures and 
amendments to the Income Tax Act to expedite 
refunds to Canadian-controlled private corporations 
that are established R&D performers. 


3. Evolving Environment 


The computer services and software industry 
has evolved from an industry dominated by data 
processors to one in which the highest rates of 
growth are experienced by professional service firms 
and software producers. !n the future, the four sub- 
sectors will likely remain distinct, although the lines 
of demarcation between them will blur as customers 
demand complete solutions to computing problems. 
As a consequence, the vendor will not only design 
systems but also combine hardware (often 
manufactured by more than one supplier) and 
software with consulting, training and maintenance. 
A few large companies with systems integration 
capabilities will emerge. A significant number of 
smaller firms will probably form alliances with major 
hardware, telecommunications and other software 
companies, to gain entry into the growing systems 
integration markets. They may also become 
subcontractors to larger systems integration firms 
for various components of large systems projects. 
Mergers and acquisitions will likely continue. 


Data Processing Services 

To offset the slow growth in its traditional 
market, the data processing sub-sector has begun 
to market a variety of new services. The most 
important of these are specialized data bases 
which customers can access over standard 
telephone lines and run on in-house equipment. 
Other services include hardware and operating 
systems for customers who wish to perform limited 
in-house processing and tie into remote computing 
services for large or special jobs; and specialty 
vertical applications that can be used first on 
the remote computing system and later on the 
customer's in-house system on a licence basis. 
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From a competitiveness perspective, there are 
two important considerations about this evolution. 
First, data processing firms are now beginning 
to offer services similar to those available from 
the professional services and software products sub- 
sectors and are, therefore, increasingly competing 
with these segments of the industry. Second, 
these new services — particularly specialized data 
bases and packaged software applications — are 
increasingly being traded across borders, a practice 
which will be facilitated by the principle of national 
treatment outlined in the FTA. The industry, 
therefore, may have more opportunities to export 
its products, but it may also be subject to increased 
competition from U.S. data processing firms. In the 
future, the processing industry may have to adjust 
from competing within the domestic processing sub- 
sector to competing with other industry sub-sectors, 
both domestically and internationally. 


Software Products 

Worldwide demand for software is expected 
to continue growing, and the software products sub- 
sector should have the highest rate of growth of any 
segment of either the computer services or hardware 
industries. Within the software sub-sector itself, 
the expanding acceptance of computer technologies 
by virtually all sectors in industrialized countries 
is expected to spur the growth of new vertical 
applications and custom software. This will outstrip 
the growth in demand for horizontal packages and 
operating systems over the medium term. Moreover, 
Canada's proximity to the United States and growing 
opportunities in the commercial systems integration 
market will enhance opportunities of independent 
software producers to develop leading-edge software 
products for the resource, manufacturing and 
service sectors. 

The movement to packaged software for the 
more sophisticated user will soeed development of 
fourth- and fifth-generation user tools, use of CASE 
tools and adding-on of user tools to applications 
packages. This last practice will require the industry 
to customize equipment to user specifications rather 
than build ever-more complex applications packages. 
As well, the proliferation of user-customized 
equipment will spawn expansive CASE dictionaries, 
or modules of reusable code with instructions, from 
which more powerful software and systems can 
be developed. This trend will likely result in an 
increased need for professional services for the 
implementation of user tools and add-ons specific 
to the user's organization. With more highly complex 
software and systems, users will require a variety 
of computer-based training languages and authoring 
tools to assist them in coping with increased growth, 
escalating learning costs and decentralized decision 
making within the user environment. 


COMPUTER SERVICES 
AND SOFTWARE 


Professional Services 

The growth of professional services has been 
driven by changing hardware technology and the 
dramatic increase in computer use over the last 
decade. While this spread in computing power 
has yet to run its course, the market is beginning 
to demand "total solutions" for its computing 
needs. Consultants with experience in specialized 
applications will be well placed to take advantage of 
this emerging trend and to expand their market into 
the international arena. Reducing barriers on the 
movement of personnel under the FTA will increase 
opportunities for international trade in professional 


services without the need for residence requirements. 


Consulting firms without a foothold in the local 
market will have to rely on general consulting, 

an activity which will diminish in relative importance 
over time. 


4. Competitiveness 
Assessment 


The data processing sub-sector is competitive in 
providing traditional data processing services and will 
remain so despite its projected slow growth. Larger 
firms have the strength to compete successfully in 
providing new and complementary services, if their 
management is willing to re-orient them in this 
direction. Smaller firms will find it increasingly 
difficult to compete, and will have to focus on 
narrow specialty markets. If they do not adapt, 
many of them could lose their market to, or be 
absorbed by, the larger companies. 

In the software products sub-sector, several 
Canadian firms are active in the development of 
horizontal applications. Software producers are 
also competitive in custom software, user tools, 
network systems software and vertical applications. 
The latter is currently the fastest-growing segment 
of the software industry. To succeed in this sub- 
sector, firms will have to enter the export market 
since domestic demand will be too small to sustain 
them. Increasingly, however, foreign firms will seek 
to enter the Canadian market. Domestic companies, 
therefore, will have to achieve international standards 
to protect their domestic market share. 


The professional services sub-sector should 
have no difficulty in continuing to serve the general 
consulting needs of local clients, since it is well- 
established in that market. At present, there is no 
movement into this market by other sub-sectors of 
the industry. However, a few large, foreign-owned 
computer consulting firms have moved into this 
traditionally domestically controlled market. The 
liberalization of movement of foreign professionals 
will open up New opportunities in this sub-sector, 
which may become more attractive to foreign-owned 
computer consulting firms. Also, freer movement 
of Canadian personnel in their primary market, 
the United States, will improve opportunities 
for Canada's professional services firms. 

The ability of Canadian systems integrators 
and VARs to compete in special application areas 
and the provision of complete solutions is less 
predictable. Competition will increase from other 
sub-sectors, other industries and foreign suppliers. 
With improved financial resources and management 
skills, more of Canada's systems integrators should 
find success in the special applications and complete 
systems markets. 


For further information concerning the subject 
matter contained in this profile, contact: 


Information Technologies Industry Branch 
Industry, Science and Technology Canada 
Attention: Computer Services and Software 
235 Queen Street 

Ottawa, Ontario 

KIA OH5 


(613) 954-3287 
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PRINCIPAL STATISTICS SIC(s) COVERED: 7721 (1980) 


1982 1983 1984 1985 1986 


Establishments’ AN/2 4210) 4358) 35 0268 an5.5/8 
Employment! 25.922 24558) 228.463" S4.0519 534601 
R&D performers (establishment) 65 88 125 247 346 
Intramural R&D expenditures 

($ millions)2 38 58 94 151 1993 
Total industry revenue ($ millions) 1714 clea DAS Zeon 2 852 
Processing services ($ millions) 878 846 876 1 068 922 
Software and systems services 

($ millions) ais) 614 843 15023 1118 
Other computer services ($ millions) 47 29 44 60 N/A 
EDP equipment sales and rentals 

($ millions) 169 169 267 374 620 
Other operating revenue ($ millions) 32 38 70 48 147 
Non-operating revenue ($ millions) 13 15 DS 38 45 


Gross domestic product 
(constant 1981 $ millions) 1 846 | G25 BAO 2 450 2 693 


1982 1983 1984 1985 1986 1987 


Trade in Services: Current Account 


Receipts 

Computer services ($ millions) 52 71 105 84 995 1049 
Payments 

Computer services ($ millions) HS 70 68 91 106° 1139 


(continued) 
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AND SOFTWARE 
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REGIONAL DISTRIBUTION — Average over the last 3 years _ 


Atlantic Quebec Ontario Prairie B.C. 
Establishments — % of total 3 21 46 17 13 
Employment — % of total 2 21 5b 14 8 
Shipments — % of total 3 21 54 14 8 
MAJOR FIRMS 

Name Ownership Location of Major Firms 
STM Systems Corp. Canadian Toronto, Ontario 
DMR Group Inc. Canadian Montréal, Quebec 
IST (Société de services 

informatiques) Canadian Montréal, Quebec 
B.C. Systems Corp. Canadian Vancouver, British Columbia 
SHL Systemhouse Inc. Canadian Ottawa, Ontario 
|.P. Sharp Associates Ltd. British Toronto, Ontario 
Westbridge Computer Corp. Canadian Regina, Saskatchewan 
Cognos Incorporated Canadian Ottawa, Ontario 


Jonas & Erickson Software 
Technologies Inc. Canadian Toronto, Ontario 


Sources 
1 Statistics Canada, Computer Service Industry, 
Catalogue No. 63-222, 1987 (interim release) 
2 SIC 7721 represents 90 percent of Intramural R&D expenditures 
3 Estimated intramural R&D expenditures for 1987 ($212 million) 
and for 1988 ($226 million) 
4 Statistics Canada, Canada's International Trade in Services, 
Catalogue No. 67-510 (interim release) 
5 ISTC estimates for firms primarily engaged in the provision of computer services 


N/A Not available 


Note: Statistics Canada data have been used in preparing this profile. 
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